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Worldwide, aquaculture is the fastest growing agri-industry. Globally, opportunities 
exist  to  introduce  or  explore  alternative  species,  new  strains  or  highly  selected 
stocks that represent substantial appeal to aquaculture. Movement of these products 
and organisms presents challenges to resolve potential interactions with the native 
ecology, the transfer of diseases to either freshwater fish  culture or wild stocks and 
the  potential  transfer  of  contaminants  or  pathogens  of  concern  for  human  food 
safety. The actual biosecurity culture at the majority Romanian fish farm facilities is 
one of indifference, denial and avoidance; a true “it won’t happen to me” mentality. 
The formation and changes of attitudes and behaviors within the environment at a 
place of business has to be done top-down, from managers to laborers.  There are 
numerous  potential  sources  of  entry  for  an  infectious  agent  into an aquaculture 
facility.  These  include  additions  of  new  stocks  as:  embryoned  eggs,  larvae,  fry, 
juvenile  and  broodstock.  Contaminated  water  or  feed,  humans,  animals  or 
equipment,  and  sub  clinical  (asymptomatic)  carriers  within  the  existing  stock 
(production  fish  or  broodstock)  might  be  other  sources.  General  biosecurity 
measures need to be established for each facility to help support the activities of 
both  disease  prevention  and  disease  control.  A  manual  of  standard  operating 
procedures should be assembled to provide a set of standard rules for biosecurity 
measures  and  disease  monitoring.  The  implementation  of  a  specific  biosecurity 
protocol might change the culture to better suit the aquaculture business and its 
goals. 
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Introduction  
 
Worldwide, aquaculture is the fastest growing agri-industry. The practice of 
aquaculture is making an accelerated transition from the opportunistic culture of 
native stocks to the culture of highly selected or even modified stocks that are 
significantly  differentiated  from  wild  populations.  Globalization  of  aquaculture 
production now makes common place the scenario of seed stocks produced in one 
country to be shipped by air for production a hemisphere away, and then marketed 
on a third country.   
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At the largest scale there are both concerns and opportunities presented by 
the ability to create and move genetic seed stocks across large distances. Globally, 
opportunities exist to introduce or explore alternative species, new strains or highly 
selected stocks that represent substantial appeal to aquaculture. Movement of these 
products and organisms presents challenges to resolve potential interactions with 
the native ecology, the transfer of diseases to either freshwater fish culture or wild 
stocks  and  the  potential  transfer  of  contaminants  or  pathogens  of  concern  for 
human food safety.  
At the facility scale, biosecurity refers to producing aquatic species in a well-
controlled environment that excludes the introduction or propagation of unwanted 
organisms and includes the prevention of escape or passage of organisms back into 
the natural environment (Moss, 1998).  
The use of "specific pathogen free" (SPF) freshwater fish is a mandatory 
starting point for a fish farm which respects biosecurity principles and requires that 
freshwater  fish,  that  are  free  of  specifically  listed  pathogens,    can  be  reliably 
identified and propagated. Biosecurity, in this sense, encompasses not only the fish 
health,  but  also  the  design,  location  and  operation  of  the  production  systems, 
product quality and safety, environmental and economic aspects.  
Actual aquaculture is characterised by the phenomen of biocomplexity arised 
as a result of dynamic interactions that occur within biological systems, including 
humans, and between these systems and the physical environment, that involve the 
aquatic animal, its varied life stages, co-populations of organisms (both synergistic 
and  antagonistic),  the  feed,  the  environment,  and  production  systems.The 
intensification of fish production provides an ideal environment in which disease-
causing organisms can flourish and cause serious damage to productivity. Mortality 
due to diseases and decreased production due to infections are major factors for 
economic loss but also a serious food safety concern for the consumers.  
Disease may come from any number of sources, for example viruses and 
bacteria and spreads through recognized vectors of infection. These include fish 
stock, staff and visitors, equipment, vehicles and transportation, other aquatic life, 
birds and animals, the aquatic environment and even the air itself. Medication and 
vaccination have traditionally played a major role in treating diseases but it is now 
widely  accepted  that  they  cannot,  in  isolation,  prevent  losses  due  to  disease. 
Modern farming demands a holistic approach. Unless the background challenge 
from disease causing organisms can be controlled, and good management practices 
strictly followed, medication and vaccination alone are not capable of adequately 
protecting  fish  stocks.  It  is  critical  to  implement  appropriate  safeguards  in 
production  facilities  to  protect  the  health  of  freshwater  fish.  These  safeguards 
include diagnostics, disease prevention, disease control etc., which are imperative 
and  should  be  enforced  through  Ecologically  Sustainable  Development  (ESD) 
strategies.  
Fish  must  be  given  an  environment  in  which  the  level  of  infection  is 
controlled to the point where vaccination and medication can achieve beneficial 
effects. Biosecurity is the key to achieving this, because in aquaculture this means  
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the protection of fish and shellfish from infectious agents (viruses, bacteria, fungi 
or parasites).  
The actual biosecurity culture at the majority Romanian fish farm facility is 
one  of  indifference,  denial  and  avoidance;  a  true  “it  won’t  happen  to  me” 
mentality.  The  formation  and  changes  of  attitudes  and  behaviors  within  the 
environment at a place of business has to be done top-down, from managers to 
laborers.  Therefore, the first step is changing the attitude, that is not at all easy. 
 
Materials and Methods  
 
At the fish farm level, the biosecurity refers to producing healthy fish in a 
well-controlled  environment  that  excludes  the  introduction  or  propagation  of 
unwanted organisms and includes the prevention of escape of organisms back into 
the natural environment. Since this is not always possible, the goal may have to be 
modified: to prevent, eliminate or control infectious diseases within the facility. 
Particularly  important  in  fish  production  is  the  exclusion  of  disease-causing 
organisms from the environment by the use of external and internal biosecurity 
barriers: External Barriers - blocking the spread of disease onto and off a fish farm 
and Internal Barriers - blocking the spread of disease within the fish farm.  
There are numerous potential sources of entry for an infectious agent into an 
fish  farm  facility.  These  include  additions  of  new  stocks  as:  embryoned  eggs, 
larvae, fry, juvenile and broodstock; contaminated water or feed, humans, animals 
or equipment, and sub clinical (asymptomatic) carriers within the existing stock 
(production fish or broodstock).  
Different levels of biosecurity may be applicable depending upon the culture 
system and the fish species, stocking densities, frequency of movement of fish into 
or out of the farm, the economics involved, the potential impact of introduced 
pathogens and other factors. 
 
Results and Discussions  
 
Biosecurity  involves  following  strict  management  protocols  to  prevent 
specific pathogens from entering a fish farm or reducing the numbers that do. Each 
of the potential sources of entry for an infectious agent into a fish farm facility 
needs to be evaluated and continuously monitored to prevent the entry of infectious 
organisms into the system. Therefore, a valuable biosecurity program for a fish 
farming  facility  would  incorporate:  disease  prevention,  disease  monitoring, 
managing disease outbreaks, cleaning and disinfection between production cycles, 
and the general security precautions. 
Disease prevention includes the methods used to prevent the entrance of all 
potential pathogens into the production facility. One of the principle methods to 
avoid the introduction of certain pathogens is to procure stoking  material from 
sources selling certified specific pathogen-free (SPF) stock. Though this does not 
eliminate all potential pathogens within the supply, it does help reduce the risk on  
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introducing the major pathogens of cultured fish. Unfortunately, there are not fish 
species  presently  sold  in  this  manner.  Many  Romanian  fish  producers  have 
established in their farms brood stock or spawning facilities to provide stock for 
their  production  facilities.  In  addition  to  disease  avoidance,  a  rigid  quarantine 
program should be incorporated to isolate any new arrivals at a facility. The time 
interval required for a quarantine period can be closely monitored for clinical signs 
of disease, sampled for diagnostic health techniques, and treated if warranted.  
Another  important  method  of  disease  prevention  includes  providing  a 
pathogen-free water source. Thus, an “infected” water supply may require modern 
technology (mechanical filtration, chemical treatment, UV filtration, ozonation, use 
of biological products for waste digestion etc.) to make the water acceptable for a 
biosecure  facility.  Finally,  optimal  management  techniques,  including  stocking 
densities, nutrition, and genetics are essential for all cultured species to develop 
and maintain an optimal health and immunological status to fend off any potential 
pathogens. 
Disease monitoring should be an essential part of any biosecurity program 
during  freshwater  aquaculture  production  cycles.  This  consists  of  regularly 
scheduled health evaluations of all stock in the fish farm facility. Depending on the 
particular situation, this may include either lethal or non-lethal sampling or both. 
Sampling  may  include  bacterial  cultures,  viral  isolation  and  histopathology. 
Though none of these assays can completely guarantee that there are no potential 
pathogens  in  a  fish  population,  they  do  help  reduce  the  risk  of  maintaining  a 
pathogen in a population. An initial or pre-purchase health evaluation of new stock 
will  establish  baseline  information  about  the  fish,  and  can  provide  valuable 
information if a disease occurs in a facility. Periodic monitoring can also help 
determine the number of individuals within a population that are infected, and the 
level or intensity of infection within that population. 
An important area of disease prevention and control that is often overlooked 
in the aquaculture industry is disinfection. Routine disinfection is used to reduce 
the pathogen load in a facility, thereby reducing the risk of spreading an infectious 
organism between groups of fish in a single facility. For example, providing an 
adequate number of containers of appropriate disinfectant for nets and other shared 
equipment  is  one  method  used  to  inactivate  potential  pathogenic  organism. 
However, having separate equipment (nets, feed buckets, water sampling jars etc.) 
for each production unit would be optimal in helping to eliminate the risk of cross 
contamination between production systems. Disinfecting live-haul vehicles after 
delivery of stock to farms or other facilities also helps to avoid bringing back a 
potential pathogen from these other sites. In addition, cleaning and disinfection of 
the fish farm facility and associated equipment between production cycles is very 
important and helps reduce the risk of spreading and infectious agent from one 
production group to the next. 
The correct use and selection of disinfectants is very important and ensures 
that pathogen challenge is minimized, maximizing the fish's natural defense against  
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infection. This, in turn, will dramatically reduce incidences of disease, reducing 
mortality and saving the farmer’s money.  
When selecting a disinfectant for fish farm biosecurity, there are three key 
factors  that  must  be  considered:  Proven  Efficacy,  Environmental  Impact  and 
Operator Safety. 
Not all disinfectants are effective against the wide range of viral, bacterial 
and  fungal  disease  causing  organisms  that  affect  fish  production.  Even 
disinfectants with similar chemistry can have widely different spectra of activity 
and effective dilution rates.  
Selecting a disinfectant is therefore very important. Viral disease agents such 
as Infectious Anaemia Virus (ISA) are extremely persistent and difficult to destroy. 
The disinfectant must have independently proven efficacy against a wide range of 
aquaculture  pathogens  and  be  effective  in  low  concentrations  and  at  low 
temperatures.  
As well as being effective, it is important that the disinfectant causes no harm 
to the environment in which it is being used. 
Given  the  exposure  limits  and  dangers  associated  with  the  use  of  some 
disinfectants,  particularly  those  based  on  glutaraldehyde  and  formaldehyde, 
consideration must be paid to operator safety. 
 
Conclusions  
 
Biosecurity  encompasses  issues  ranging  in  scope  from  global,  national, 
watershed, facility, pond/tank, and finally to organism level.  
At the facility scale, biosecurity refers to producing aquatic species in a well-
controlled environment that excludes the introduction or propagation of unwanted 
organisms and includes the prevention of escape of organisms back into the natural 
environment. In conclusion, general biosecurity precautions need to be established 
from each facility to help support the activities of both disease prevention and 
disease control. A manual of standard operating procedures should be assembled to 
provide a set of standard rules for biosecurity measures and disease monitoring. 
This should include such things as facility design, facility flow for both personnel 
and stock, rules for limited or restricted access to facility, required visitor log book, 
disinfection procedures for personnel and equipment, a waste management plan, 
pest control guidelines, and general husbandry and management procedures. This 
manual should also incorporate procedures to be instituted if a disease is detected 
or an outbreak occurs. Record keeping by traceability is paramount to the success 
of any biosecurity program because it can provide accurate historical information 
about the health status, weight gains, feed consumption, vaccinations or treatments, 
and management practices of the facility. With the implementation of a specific 
biosecurity  protocol  it  can  be  possible  to  change  the  culture  to  better  suit  the 
aquaculture business and its goals. Therefore, fish farmers need to become aware 
that biosecurity  measures are of paramount importance in preventing economic 
loss.  
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